Process elongation of oligodendrocytes is promoted by the Kelch-related actin-binding protein Mayven.
Rearrangement of the cytoskeleton leading to the extension of cellular processes is essential for the myelination of axons by oligodendrocytes. We observed that the actin-binding protein, Mayven, is expressed during all stages of the oligodendrocyte lineage, and that its expression is up-regulated during oligodendrocyte differentiation. Mayven is localized in the cytoplasm and along the cell processes. Mayven also binds actin, and is involved in the cytoskeletal reorganization in oligodendrocyte precursor cells (O-2A cells) that leads to process elongation. Mayven overexpression resulted in an increase in the process outgrowth of O-2A cells and in the lengths of the processes, while microinjection of Mayven-specific antibodies inhibited process extension in these cells. Furthermore, O-2A cells transduced with recombinant retroviral sense Mayven (pMIG-W-Mayven) showed an increase in the number of oligodendrocyte processes with outgrowth, while recombinant retroviral antisense Mayven (pMIG-W-Mayven-AS) blocked O-2A process extension. Interestingly, co-localization and association of Mayven with Fyn kinase were found in O-2A cells, and these interactions were increased during the outgrowth of oligodendrocyte processes. This association was mediated via the SH3 domain ligand (a.a. 1-45) of Mayven and the SH3 domain of Fyn, suggesting that Mayven may act as a linker to bind Fyn, via its N-terminus. Thus, Mayven plays a role in the dynamics of cytoskeletal rearrangement leading to the process extension of oligodendrocytes.